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(57) ABSTRACT 

An exhaust gas turbocharger, including either a variable tur 
bine with rotatably mounted guide vanes or a compressor 
geometry with rotatably mounted guide Vanes. At least one of 
the guide Vanes has a profile center line with at least one of a 
jump and a kink. 

15 Claims, 1 Drawing Sheet 
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CHARGING DEVICE 

CROSS-REFERENCES TO RELATED 
APPLICATION 

This application claims priority to German patent applica 
tion DE 10 2009 057987.7 filed on Dec. 11, 2009, which is 
hereby incorporated by reference in its entirety. 

TECHNICAL FIELD 

The present invention relates to a charging device, more 
preferably an exhaust gas turbocharger for a motor vehicle, 
with a variable turbine and/or compressor geometry accord 
ing to the preamble of claim 1. The invention additionally 
relates to a guide vane for Such a charging device. 

BACKGROUND 

Charging devices with so-called variable turbine geom 
etries are becoming increasingly widespread in order to be 
able to better adapt the power output and the response char 
acteristics to different operating conditions such as for 
example load changes. To this end, the variable turbine geom 
etry has adjustable and non-rotating guide vanes in the turbine 
inlet or in a housing. For thermodynamic efficiency, a regu 
lating characteristic and required radial installation space, the 
shape of the guide vane profile is decisive, while the shape of 
the guide vane as a rule is described via the so-called profile 
centre line (curvature line) which runs between the centre 
point of the head radius and the centre point of the end radius 
of the guide vane. The profile centre line is determined by 
placing circles which are tangential to the top and bottom 
within the profile of the guide vane, wherein the centre points 
of these circles describe the profile centre line. 

From U.S. Pat. No. 6,709,232 B1 a generic charging device 
with rotatably mounted guide vanes for a variable turbine 
geometry is known. There, the known guide vanes have a 
continuous profile centre line. 

SUMMARY 

The present invention deals with the problem of stating an 
improved or at least an alternative embodiment for a charging 
device of the generic type, which more preferably is more 
favourable in terms of flow in the region of a variable turbine 
geometry. 

According to the invention, this problem is solved through 
the Subjects of the independent claims. Advantageous 
embodiments are the subject of the dependent claims. 
The invention is based on the general idea of no longer 

configuring guide vanes for a variable turbine and/or com 
pressor geometry of a charging device with a continuous 
profile centre lineas has been known up to now from the prior 
art, but with a profile centre line that at least comprises a jump 
or a kink. This has the advantage that an opening character 
istic of a variable turbine/compressor geometry equipped 
with Such guide vanes can be improved without having to 
accept disadvantages in terms of the efficiency. At the same 
time, flow characteristics can be clearly improved with a 
guide vane having a jump, a step or a kink in its profile centre 
line, as a result of which improved efficiency can also be 
achieved. Further advantages of a guide vane thus equipped 
consistina preferentially unchanged regulating characteristic 
and an installation space requirement that remains the same. 
A guide vane with a profile centre line according to the 
invention naturally does not have a continuous Surface but in 
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2 
accordance with the step or the kink or the jump in the profile 
centre line also has a corresponding discontinuity on the 
Surface Subjected to the flow. However, Surprisingly and con 
trary to previous assumptions, this rather has a favourable 
than an unfavourable flow effect. Above all, such shapes of 
the guide vanes require a smaller opening moment as a result 
of which reduced actuation forces and for example also a 
Smaller actuating device, that is an actuating device of smaller 
dimensions, is required. 

Further important features and advantages of the invention 
are obtained from the Subclaims, from the drawings and from 
the corresponding figure description by means of the draw 
ings. 

It is to be understood that the features mentioned above and 
still to be explained in the following cannot only be used in the 
respective combination stated but also in other combinations 
or by themselves without leaving the scope of the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWING 

Preferred exemplary embodiments of the invention are 
shown in the drawings and are explained in more detail in the 
following description, wherein same reference characters 
relate to same or similar or functionally same components. 

There it shows, in each case schematically, 
FIG. 1 a cross-sectional profile through a guide vane 

according to the invention with a profile centre line having a 
jump, 

FIG. 2 a representation as in FIG. 1 however with a profile 
centre line having two jumps. 

DETAILED DESCRIPTION 

According to FIGS. 1 and 2 a guide vane 1 according to the 
invention, which for example can be used in the region of a 
variable turbine and/or compressor geometry of a charging 
device, more preferably of an exhaust gas turbocharger in a 
motor vehicle, has a profile centre line 2 with at least 1 jump 
3,3' or a kink. According to FIG. 1, the profile centre line 2, 
also called curvature line, in this case has a single jump 3 
which is formed in the way of a step and which both on a top 
4 as well as a bottom 5 of the guide vane 1 brings about a 
discontinuity/offset on the respective Surface. Depending on 
the size of the step or the jump 3 of the profile centre line 2 the 
size of the offset arranged on the respective surface of the top 
4 and/or the bottom 5 differs. With the guide vane 1 shown 
according to FIG. 1 the jump 3 is designed in Such a manner 
that the profile of the guide vane 1 tapers in flow direction 6. 
There, the taper occurs at the same height in flow direction 6 
both on the top 4 as well as on the bottom 5. 

According to FIG. 2, the guide vane 1 shown there has a 
profile centre line 2 with two jumps or steps 3,3', wherein the 
first jump 3 is designed in Such a manner that it merely results 
in a discontinuity of the Surface on the top 4 of the guide vane 
1, whereas it does not result in any discontinuity of the Surface 
on the bottom 5 of the guide vane 1 in the region of the jump 
3. Considering the profile centre line 2 of the guide vane 1 
shown according to FIG. 2 it is evident that the two jumps 3. 
3' are directed in opposite directions, i.e. in flow direction 6 
initially a step 3 down and then a step 3' up are provided. The 
second jump 3' exclusively results in a discontinuity of the 
Surface on the bottom 5, whereas it does not cause any dis 
continuity of the surface on the top 4 of the guide vane 1. The 
guide vane 1 can be undivided, that means, that the guide vane 
1 is made in one part or in one piece. 
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In general, the profile centre line 2 can have a straight or a 
curved shape so that the profile centre line 2 is designed 
stepped or kinked exclusively in the region of the jump or of 
the jumps 3,3'. 

With a guide vane 1 configured thus, technical flow advan 
tages can more preferably be achieved, while an opening 
moment of the guide vane can be reduced at the same time. 
Such an opening moment has to be generated for example for 
opening a variable turbine or compressor geometry com 
posed of such guide Vanes 1 by means of an actuating device 
in order to achieve a higher through-flow. With the guide vane 
1 configured according to the invention it is thus more pref 
erably possible to reduce an opening moment without nega 
tively influencing the efficiency, a regulating characteristic or 
an installation space requirement. 

Obviously, the individual continuous regions of the profile 
centre line 2 adjoining the respective jump or jumps 3,3' can 
be identically, equally or similarly configured, namely more 
preferably with respect to their length and/or curvature. 

LIST OF REFERENCE NUMBERS 

1 Guide vane 
2 Profile centre line 
3 Jump, kink/discontinuity 
4 Top of the guide vane 1 
5 Bottom of the guide vane 1 
The invention claimed is: 
1. An exhaust gas turbocharger, comprising: at least one of 

a variable turbine with rotatably mounted guide vanes and a 
compressor geometry with rotatably mounted guide Vanes, 
wherein at least one of the guide vanes has a profile centre line 
with at least one of an at least one jump and at least one kink, 
wherein the profile centre line has at least two jumps directed 
in opposite directions and wherein at least one of the guide 
Vanes has a discontinuous profile centre line. 

2. The exhaust gas turbocharger-device according to claim 
1, wherein at least one of the guide vanes adjacent to the at 
least one of the jump and the kink has a region with at least 
one of a continuous and a steady profile centre line. 

3. The exhaust gas turbocharger device according to claim 
2, wherein the at least one region with a continuous profile 
centre line has at least one of a curved and a straight profile 
centre line. 

4. The exhaust gas turbocharger device according to claim 
1, wherein the guide vane is made in at least one of an 
undivided single part and an undivided single piece. 
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5. The exhaust gas turbocharger according to claim 1, 

wherein at least one of the guide vanes has a profile centre line 
with at least two kinks, which are directed in opposite direc 
tions. 

6. An exhaust gas turbocharger guide vane, comprising: a 
profile centre line having at least one at least one jump and at 
least one kink, wherein the profile centre line has at least two 
jumps directed in opposite directions and wherein at least one 
of the guide vanes has a discontinuous profile centre line. 

7. The exhaust gas turbocharger guide vane according to 
claim 6, wherein the guide vane is undivided, and is made of 
at least one part and one piece. 

8. The exhaust gas turbocharger guide vane according to 
claim 6, wherein at least one of the guide Vanes has a profile 
centre line with at least two kinks, which are directed in 
opposite directions. 

9. The exhaust gas turbocharger guide vane according to 
claim 6, wherein at least one of the guide vanes adjacent to the 
at least one of the jump and the kink has a region with at least 
one of a continuous and a steady profile centre line. 

10. The exhaust gas turbocharger guide vane according to 
claim 9, wherein the at least one region with a continuous 
profile centre line has at least one of a curved and a straight 
profile centre line. 

11. The exhaust gas turbocharger guide vane according to 
claim 6, wherein the guide vane is made in at least one of an 
undivided single part and an undivided single piece. 

12. An exhaust gas turbocharger, comprising: at least one 
compressor having at least one rotatably mounted guide vane, 
wherein at least one of the at least one guide Vanes has a 
profile centre line with at least one of a jump and a kink, and 
wherein at least one of the jump and the kink is directed in 
opposite directions and wherein at least one of the guide 
Vanes has a discontinuous profile centre line. 

13. The exhaust gasturbocharger device according to claim 
12, wherein at least one of the guide Vanes adjacent to the at 
least one of the jump and the kink has a region with at least 
one of a continuous and a steady profile centre line. 

14. The exhaust gasturbocharger device according to claim 
13, wherein the at least one region with a continuous profile 
centre line has at least one of a curved and a straight profile 
centre line. 

15. The exhaust gasturbocharger device according to claim 
12, wherein the guide vane is made in at least one of an 
undivided single part and an undivided single piece. 
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